Abstract-Although compared to other industries the utilization of information technology (IT) has slowly increased in many healthcare organizations, a variety of IT systems in the forms of clinical information systems, personal digital assistants, electronic patient records and other applications have gradually become established in the healthcare industry. IT has been enhanced as a means to advance healthcare services and patient care. Yet, it is impractical to imagine that if a new clinical information system is adopted by a healthcare organization all organizational members will be willing to apply the system simply. As healthcare professionals play an important role in the healthcare industry, there is no doubt that introducing new medical IT should be coupled with healthcare professionals' acceptance to use the IT properly. Clinical IT applications in healthcare are regarded as a key element in raising the quality of medical care. However, factors affecting the healthcare professionals' adoption behavior regarding the clinical IT systems are still not completely clear. In this study, by integrating the professional characteristics of healthcare profession with technology acceptance model, a modified model has been developed to address the issues of accepting new technology in the health care context. In this research (as a conceptual research) the concept of changeoriented Organizational Citizenship Behavior (OCB) is proposed as the key factor in the proposed conceptual framework concerning healthcare professionals' IT adoption behavior.
INTRODUCTION
Organizations are becoming bigger and more complex everyday and at the same time information technology (IT) has undertaken a very vital role within the organizations [1] . A broad range of IT applications has mentioned in the literature. Fore instance, technological advances are offering the support which is necessary to facilitate the tasks which individuals carry out every day [2, 3, 4] .Also, currently the prevalent effect of technology is driving a number of businesses to come across new ways of delivering services to customers [5] . The last few years have been evidence for a rapid development of information and communication technologies in medical practice. According to Istepanian [6] , the number of established telemedicine programs have grown all over the world3. But as stated by Bates et al. [7] , healthcare industry still hasn't been as active as other information-intensive industries in terms of utilizing IT. As the share of health care in GDP is highly increasing, the health care industry is trying to utilize IT to enhance health care services. As the cost of health care keeps on increasing, the health care industry concentrates on the application of IT more than before. The target of this action is to utilize IT as the prevalent means of reconstructing health care for the 21st century [8] . As said by Andrews [9] , medical care practices are undergoing massive changes by different types of technology.
According to Pain et al. [10] , by integrating latest technology into practices, companies can improve competitiveness in their business. Looking at healthcare industry declares that medical care practice is one of the deep-rooted professions and IT has proliferated in professional setting to support highly specialized tasks [11] .Also healthcare practice is considered as an individualized profession, relatively independent and entrepreneurial [12] .
As mentioned by Mathieson [13] and chang et al. [14] , although a technology carries potentially technical merits, if it remains unused, it cannot be effective for organizations. However, despite a number of studies in health sector, healthcare professionals have not fully adopted the clinical IT [15, 16, 17, 18, 19, 20, 21] . According to Walter and Lopez [22] , only with greater acceptance by healthcare professionals, new technology can play a fundamental role in advancing health care delivery.
Based on a body of literature, the key issue in the successful adoption of a new IT has been identified as user acceptance [23, 24, 25, 26, 27, 28] . A variety of IT adoption models have been developed with the aim of explicating and predicting user acceptance of a new IT. [23, 24, 25, 26, 27, 29] .The models are wide-ranging and are applicable for different users. From an empirical perspective, IT adoption models have been tested empirically by using students in academic contexts, knowledge workers from _____________________________________ 978-1-4244-5265-1/10/$26.00 ©2010 IEEE different industries, and customers as samples [27, 30, 31, 32, 33] .
Hu and colleagues have studied healthcare professionals' IT acceptance in the field of telemedicine [34, 35, 36] . Their findings reveal that the healthcare professionals' behavior toward a new IT is dissimilar to other IT users studied in the IT adoption literature. Chau and Hu [36] , have attributed the differences to professional characteristics of healthcare professionals like specialized training, autonomous practices, and professional work settings. The results of a research done by Paul and McDaniel [37] , on the subject of telemedicine adoption have provided evidence to suggest that healthcare professionals take action against IT in different way compared to other users. In their study trust was found as the most important factor affecting adoption of telemedicine rather than usefulness and ease of use. So, there are still other factors that can impact healthcare professional's IT adoption behavior.
In this study, we have integrated theories of intention and IT adoption, the professional characteristics of healthcare professionals, and the healthcare professional' OCB. By integrating these three components, we can propose a modified model explaining factors affecting healthcare professional's professional autonomy and finally on their intention to use clinical IT. The main contributions of this research are:
1. Expanding the current understanding on IT adoption behavior in professional context.
2. Improving overall IT adoption rate among health care professionals.
II. DEVELOPMENT OF A THEORETICAL FRAMEWORK

A. Theories of intention and IT adoption
Based on the increasing significance of different types of IT application in organizations, managers are supposed to find, introduce and support new technology and advanced IT to their organizations with the purpose of facilitating organizational functions [38, 39] . Although management support is essential for new introduced IT, another concern emerges at the time of IT introduction in organizations. The following challenge would be the reaction of employees who are faced by the new change. Because the technology that introduced by organizations may not be necessarily accepted by all employees. If introduction of a new IT in organizations is followed by acceptance of the users, the systems can be fruitful and improve productivity [40] . As users accept the new IT, they become more likely to making changes in their existing work routines. Also they are more willing to take on and incorporate a new IT into the flow of their everyday work practices [22] .
According to King and He [41] , in recent years there has been an increasing interest in the identification of factors that cause people to accept and take advantage of systems developed and implemented by others. [42] .
IT acceptance models have been mainly put forward on the basis of behavioral intention models available in social science, such as theory of reasoned action (TRA) [43] , theory of planned behavior (TPB) [44] , and diffusion of innovation models [45] . By taking social psychology literature into account, it becomes evident that theory of reasoned action (TRA) is a well-developed model that is capable of predicting and explaining behavioral intentions in numerous fields only when users can make decisions with deliberate intention [43] . According to the findings of Ajzen [44] , TPB (TRA's extension) gives reasons for behaviors even when users don't have volitional control. Based on the arguments of Davis, Bagozzi, Warshaw [25] and Mathieson [13] , these models have been criticized for presenting no operative beliefs that are salient to IT users concerning IT usage. So they supposed that the beliefs that are important for the users of IT should be included in theory of reasoned action or theory of planned behavior to better explain behavioral intention to use IT.
Davis adapted the technology acceptance model (TAM) from the theory of reasoned action (TRA) in 1989 to mainly clarify the potential user's behavioral intention to use a technological innovation. Based on a wide variety of literature on IT adoption behavior, among the various models that have been developed, the technology acceptance model (TAM) turns out to be the most widely used models in information systems researches. As indicated by Wang et al. [46] , the TAM's popularity is because of its parsimony, simplicity, understandability and empirical support.
The original TAM consists of three constructs which are operationally defined in many studies on IT acceptance models. The first variable namely perceived ease of use is defined as the extent to which a person believes that using a particular system would be effortless [23] . The second one, perceived usefulness, is labeled as the degree to which a person believes that by making use of a particular system he can improve his job performance [23] . With reference to Triandis [47] , three dimensions determine behavior, they are: intention, facilitating conditions, and habit. Among these components, intention is more valued in IT adoption models. Intention is considered as the individual's motivation on the subject of performance of a given behavior. Behavioral intention has been identified by a large number of studies like Venkatesh and Davis [48] , as a better predictor of system usage. In the field of social science, intention to use new IT is defined as user readiness to actual behavior and the use of new IT. Also it should be mentioned that this model has been extended a lot over years. Based on the TAM, users are reluctant to support those types of IT that interfere with their traditional work routines, unless they perceive that new IT is very doable and easy to use as well as it can be regarded as a tool to get promoted in the organizations.
TAM is adapted to IS contexts, and is devised to predict information technology acceptance and usage on the job. Unlike TRA, the final conceptual formation of TAM leaves the attitude construct out in order to better explain behavioral intention. TAM2 is an extension of TAM by taking subjective norm as an additional antecedent of intention in mandatory settings [49] .
B. IT acceptance in healthcare profession
TAM has been widely tailored to a wide range of technologies, cultures and users. Some studies have used TAM and its modified models in the field of health care to explain healthcare professional's IT adoption behavior. For instance, Aggelidis and Chatzoglou [50] , emphasized that when it comes to comparison of IT users, the personnel of health care institution are different from other users in light of their special perceptions toward using technology. According to Lowenhaupt [51] , physicians are very slow in terms of accepting clinical information systems. Based on a body of literature, healthcare professionals are not willing to integrate new IT with their day-to day work activities if they perceive new IT as interfering with their traditional work routine [52, 53] . Hu et al. [36] , studied in the context of telemedicine and proposed the difference of physicians from other types of IT users with respect to IT adoption behavior. Based on their findings, physicians have a tendency to be more pragmatic and realistic. Moreover they place more weight on perceived usefulness. As noted by Anderson [54] , physicians are unwilling to support and use an IT that prevent them from continuing their long-established practice patterns.
According to Chau and Hu [11] , a set of characteristics makes physicians different in IT adoption compared to user populations studied in the literature. Nevertheless, far too little attention has been paid to examining whether and how such differences affect healthcare professional's acceptance of new IT [22] .
C. The professional charactristics of healthcare professionals
Investing in clinical IT can receive benefits only when these systems are used by healthcare professionals. Therefore, healthcare professional adoption has long been regarded as the goal that is sought after for its great significance in support of these systems. Nevertheless, the literature says that healthcare professionals' adoption of clinical information systems is known to be different from other IT users and they respond to IT differently from others [37] .
Professionals like healthcare professionals have some distinct and professional characteristics and they are viewed different from other non-professionals. In this study, the unique characteristics of healthcare professionals are put at the center of attention. As indicated by Brennan and Coles [55] , healthcare professional's professionalism has long been based on a defined set of values. The most important feature is considered as healthcare professional autonomy and the remaining significant ones are patient sovereignty, healthcare professional confidentiality, and the habits of learning. With reference to the findings of an exploratory study conducted by Chau and Hu [11] , some special characteristics are believed to be held by healthcare professionals. Three proposed characteristics in this study are:
(1). Specialized training that reveals their domination over medical knowledge which has been obtained during a lengthy period. As stated by Watts [56] , they devote a considerable portion of their youth preparing for the profession. Their body of knowledge is directly associated with the lives of patients. In this profession even a slightest mistake can be fatal. Therefore, the heightened emphasis has been placed on specialized training of healthcare professionals.
(2).The second characteristic is professional autonomy. The healthcare professionals proclaim that they are in the best position to drive, organize, and regulate their own practice. They are judged mainly through a peer review process in which professionals evaluate each other. As mentioned by Zuger [57] , professional autonomy is clearly the most important value. This provides healthcare professionals with a sense of pride, and accomplishment.
(3). With reference to Watts [56] and Montague et al. [58] , the third characteristic is professional work arrangements where healthcare professionals become health care providers, hospitals became health care facilities, and patient acts as both the product and the client in such a system. Based on dominating over medical knowledge, three occupational groups are available in a healthcare organization like a hospital. The healthcare professionals that include all the specialty doctors involve treating patients. The para-professional group, such as physician assistants, possesses only partial professional competence and involve in assisting the healthcare professionals in performing their healthcare practices. And the last group is non-professionals who are just trained to take on clerical and office work to run a hospital's administrative affairs.
According to Abbott [59] , being members of a profession is certainly conducive to professional autonomy. Drawing on a recent study by Walter and Lopez [22] , it seems that professional autonomy is viewed as a precious privilege in the hands of professionals so that they don't like to lose it in their workplace. Professionals have power over nonprofessional and para-professionals and can control the tasks carried out by them [60] . It should be added that the advantage of having control over subordinate groups is more pronounced in those organizations with existing hierarchies among various working groups. A hospital is viewed as an organization in which different work-related groups (nurses, physician technicians …) possess different levels of medical knowledge and healthcare professionals are placed at the top of the hierarchy.
In this study the most important special characteristics of healthcare professionals, namely professional autonomy is considered as a construct which can affect healthcare professional's IT adoption behavior.
D. The different types of clinical IT in healthcare context
With reference to the rich body of medical literature, there are two main types of clinical IT that used in medical care practice. These systems are as follows:
(1). The first one is Electronic Medical Report (EMR) systems which are computer systems that allow a healthcare professional to create, store, and retrieve patient charts on a computer. So, these systems facilitate the rapid retrieval of information related to patients' problem lists, allergies, and socio-demographic data. Concisely, EMR is regarded as a product of health information technology (HIT) that is able to enhance health care practice through increasing the quality and efficiency of results [61, 62, 63, 64] .
(2). The second one is Clinical Decision Support (CDS) systems which are computer systems that deliver professional advice. These systems are referred to as knowledge-based systems that use patient data and series of reasoning techniques to generate diagnostic and treatment options and care planning [22] . Pain et al. [10] have defined CDS as a system that helps healthcare professionals by providing some medical options with correct dosage and minimum possible side effects as well as it makes more knowledge available for them to decide the best options. This study focuses on CDS and tries to find out its potential effects on healthcare professional's professional autonomy.
E. The effect of clinical IT on healthcare professional's behavior
As mentioned previously, professional autonomy is very valuable for healthcare professionals. Therefore, healthcare professionals maintain factors that protect their professional autonomy and react toward the elements may invalidate their professional autonomy and traditional work practice [22] . Not only healthcare professional's IT adoption behavior is influenced by their special characteristics, but also their behavior is affected by organizational context as well as features and characteristics of clinical IT systems that could change their long-established work activities [34, 11] .
Feature and nature of instructions and guidelines that given by IT to healthcare professionals, in terms of problemsolving process, can change their work routines and may be considered as an element that invalidate their professional autonomy [65] .These rules, procedures and recommendations designed and embedded in IT can weaken their claim on possession of special competence in problem solving and invalidate their decision making skills in terms of deciding what to do for treatment of their patients. As stated by Harrison et al. [66] , healthcare professionals feel uncomfortable when they face such regulations and instructions generated by a clinical decision system advising them what to do. Because they believe that they are able to treat their patients based on their specialized knowledge, experience, skills and competence. According to Lowenhaupt [51] , healthcare professionals become more anxious when someone or something (such as a computer system) shows he/it has more knowledge than them regarding what to be done with their patients. Therefore, healthcare professionals perceive clinical IT (especially CDS which changes their work practice massively) as threatening to their professional autonomy.
F. Change-oriented Organizational Citizenship Behaviotr (OCB)
Organizational Citizenship Behavior (OCB) is regarded as spontaneous assistance without expectation of return [67] . Also, OCB denotes types of discretionary work behaviors which are not directly related to an organizational reward system [67] . OCB can be used as a means having effects on devising new strategies, sharing resources, or involving in problem solving process [67] . The management literature says that the outcomes of OCB have been divided into two levels; organizational and individual. OCB considered as an essential antecedent to organizational effectiveness and other positive consequences, such as employee's intention to continue working in the workplace [68] and employee's intention to knowledge sharing.
In 1988, Organ started with proposing two main dimensions of citizenship behaviors: conscientiousness and altruism. Later on research added three more dimensions such as sportsmanship, courtesy, and civic virtue to citizenship behaviors [69] . Podsakoff et al. [70] , proposed seven dimensions of OCB, such as: (1) Helping Behavior, (2) Sportsmanship,
Organizational Loyalty, (4) Organizational Compliance, (5) Individual Initiative, (6) Civic Virtue, and (7) Self Development.
A review of OCB literature indicates that there are two main types of OCB. According to Van Dyne et al. [71] , promotive and affiliative type is associated with those discretionary behaviors which improve efficiency of performing tasks, yet they are intended to keep and enhance existing affairs and current situation. Another type is promotive but challenging extra-role behavior which referred to those aspects of OCB formed to have improvement in work performance by challenging the existing state of affairs [72] . From the seven dimensions of OCB proposed in the OCB literature, six dimensions are considered as affiliative types and just individual initiative is regarded as challenging extra-role behavior.
Change-oriented discretionary behavior has been referred to different labels such as personal initiative, innovation behavior, voice, task revision, and taking charge. The main thing in common among these constructs is providing constructive changes in the existing work affairs in order to improve work practice patterns [73, 71] .
The highly competitive and turbulent environment may make business experience unpredictable changes in work methods. So, employees should be innovative and flexible in coping with upcoming changes in their day-to-day work practice [73, 74] . Moreover, according to Choi [75] , there is a connection between change-oriented behavior and need for achievement, self-efficacy, and problem-solving style.
G. The effect of change-oriented OCB in healthcare practice
The utilization of IT in the health care sector and especially in hospitals, as a means to change healthcare professional's practice pattern, has three important outcomes.
These outcomes are enhancing the quality of services, improving the efficiency and effectiveness of the hospitals' personnel and cutting the organizational expenses [76] . Healthcare professionals are highly responsive to changes in their work setting especially those types that perceived as threatening to their professional autonomy [77] . One view toward any new IT system is that the system may reduce dependence on specific personnel [78, 79] . Some studies have shown that healthcare professionals are unwilling to use computer systems for two main reasons; first for the fear of the systems and second for the fear of bringing change in their core care practices [52, 80, 81, 82] . Gagnon et al. [83] have explained that the behavior of healthcare professionals to accept a new technology can be affected by their comparatively low computer literacy, which rooted in their established work routines.
Employees with high level of Change-oriented OCB are more prone to change their traditional work routines in order to improve the situation [75] . So, with regard to the benefits of clinical IT, such as improving clinical decision-making, healthcare professionals who possess high level of changeoriented OCB may become more likely to use new clinical IT. With greater change-oriented OCB, they might feel less threaten by rules and regulations given by IT. Consequently, they may become more likely to change their traditional practice patterns by the recommendations and procedures generated by clinical IT. This study proposes that healthcare professional's change-oriented OCB affect their IT adoption behavior thought decreased perceived threat to professional autonomy.
H. Computerself-efficacy
Social cognitive theory implies two main cognitive factors affecting individuals' behavior: self-efficacy and outcome expectations [84] . One application of social cognitive theory that developed by Bandura [85] , is to the context of IT usage. Based on the social cognitive theory, the perceptions held by people about their efficacy affect their outcome expectation. Therefore a person with high selfefficacy is more likely to envision success picture. Different applications of the positive relationship between self-efficacy and outcome expectation are in the context of using computer, knowledge sharing and internet usage [84, 86] . By definition, self-efficacy refers to the belief that a person has about his capability to do a particular job [87] . Conner and Armitage [88] have defined self-efficacy as an individual's confidence to conduct the behavior in question. With high level of self-efficacy a person believes he can handle the behavior easily.
More specific, computer self-efficacy defined as the confidence in one's ability to work with a computer or any specific programs [89] . Computer self-efficacy has been recognized to influence computer use, through its effect on the emotional state of the user by relieving his/her computer anxiety [90] .
Pain et al. [10] have stated that the reason for the low acceptance of computer decision support systems (CDSSs ) is the fault of the doctors in applying the system correctly. As stated by Gagnon et al. [83] , physicians' decision making to adopt a new technology (such as telemedicine) can be problematic and subject to challenge because of their relatively low computer literacy which rooted in their established work routines, and the high professional autonomy they possess. In other words, computer literacy plays as a powerful weapon in computer-human interaction and can help healthcare professionals interact with clinical information systems. Although healthcare professionals are professional in their work and there is no doubt in having command over medical knowledge, computer literacy can play an important role in their interaction within computermediated contexts. Healthcare professionals may not be willing to use an IT which invalidates their professional autonomy, yet this fear may be moderated by their computer self-efficacy.
III. CONCEPTUAL FRAMEWORK
A. Perceived threat to professional autonomy vs. intention
to use IT As shown in Fig.1 , intention to use new technology is the dependent variable which refers to individual intention or readiness to accept a new technology [23] . According to Walter and Lopez [22] , perceived threat to professional autonomy is defined as "the degree to which a person believes that using a particular system would decrease his or her control over the conditions, processes, procedures, or content of his or her work". Therefore, the first proposition is drawn as follows: Proposition1. There is a negative relationship between healthcare professionals' perceived threat to professional autonomy and their intention to use a new clinical IT.
B. Perceived usefulness and intention to use IT
One of the strongest predictors of intention that embedded in TAM is perceived usefulness that labeled as "the degree to which a person believes that using a particular system would enhance his or her job performance" [23] . So, as far as clinical IT is perceived as a useful system, healthcare professionals are willing to use it. Therefore, the proposition is as follows:
Proposition2. There is a positive relationship between healthcare professionals' perceived usefulness and their intention to use a new clinical IT.
Also, the proposed framework shows that healthcare professionals may not use a new technology which encroaches on their professional autonomy, even though the new technology is perceived useful. So, this effect is proposed in healthcare context as follows: Proposition3. There is a negative relationship between healthcare professionals' perceived threat to professional autonomy and their perceived usefulness.
Moreover, perceived threat to professional autonomy is proposed to affect intention to use an IT through perceived usefulness. Therefore, the next proposition is drawn as follows:
Proposition4. Perceived usefulness partially mediates the relationship between perceived threat to professional autonomy and intention to use a clinical IT.
C. The moderating role of computer self-efficacy
Computer self-efficacy defined as "an individual judgment of one's capability to use a computer" [89] . Computer literacy can alleviate the anxiety in the interaction between computer and human as well as it helps users interact with the systems. Therefore, when healthcare professionals believe in their computer knowledge, skills and capability in performing their tasks with clinical IT, they perceive more control over interacting with the IT system. As a result their threat perceived from the procedures given by IT is moderated and they become more inclined to use the clinical IT. So, the other proposition is: Proposition5. Healthcare professionals' computer selfefficacy can moderate the relationship between their perceived threat to professional autonomy and intention to use a new clinical IT.
D. Change-oriented OCB vs. perceived threat to professional autonomy
The definition of change-oriented OCB used in this study is adapted from Bettencourt [74] , "constructive efforts by individuals to identify and implement changes with respect to work methods, policies, and procedures to improve the situation and performance". So, this study proposes that with greater change-oriented OCB, healthcare professionals become more willing to use rules, procedures and recommendations generated by clinical IT system to make change in the current situation. In other words, they are very likely to change their day-to-day work activities by the use of clinical IT to get better performance Thus, they feel less threaten by the IT system designed to change their traditional work practices. The next proposition is as follows: Proposition6. Change-oriented OCB is negatively related to perceived threat to professional autonomy.
E. The mediating role of percived threat to professional autonomy
This study proposes that healthcare professionals' change-oriented OCB leaves its effect on their intention to use clinical IT through the threat perceived to their professional autonomy from clinical IT system. So, the last proposition is presented as follows:
Proposition7. The relationship between healthcare professionals' change-oriented OCB and their intention to use clinical IT is mediated by perceived threat to their professional autonomy.
Taking all the propositions together, the proposed conceptual framework is depicted in Fig. 1 as follows: 
IV. IMPLICATIONS OF THE STUDY
A. Theoretical
One of the most important issues in healthcare professionals' IT acceptance is the negative reaction they show toward the threats exerted by IT systems to invalidate their professional autonomy. The purpose of this research, as a conceptual research, is to find a way to improve healthcare professionals' IT adoption. Past studies concentrated more on performance expectancy as the most significant factor affecting healthcare professionals' IT acceptance. This study proposes that greater level of change-oriented OCB may cause healthcare professionals become more likely to make use of recommendations given by a clinical IT in order to change their traditional work activities and improve their job performance.
From a theoretical view, the study contributes to IT adoption theories explaining user's intention to accept new technology. In this study perceived threat to professional autonomy is regarded as the most important characteristics of healthcare professionals and it has been synthesized in the TAM with the aim of finding a modified view for healthcare professionals' IT acceptance behavior.
Therefore, the research adds to the body of knowledge and extends the understanding in the field of IT adoption in the healthcare context by considering new factors and theories. Also the study proposes a number of implications for IT practitioners.
B. Practical
The functional contribution of the research is to help health care management consider the professional characteristics of healthcare professionals whenever they want to introduce new technology. Also, managers can improve healthcare professionals' change-oriented OCB to alleviate the negative effects on their autonomy and finally to get better IT acceptance rate. From a managerial standpoint, this study proposes the factors that might be encouraged and cultivated by a hospital's manager and the factors that might be mitigated to improve healthcare professionals' behavioral intention to accept new clinical IT. Only when clinical IT systems are accepted by healthcare professionals, managers
